Engineering the MEP pathway enhanced ajmalicine biosynthesis.
The 2-C-methyl-D-erythritol-4-phosphate (MEP) pathway genes encoding DXR and MECS from Taxus species and STR from Catharanthus roseus were used to genetically modify the ajmalicine biosynthetic pathway in hairy root cultures of C. roseus. As expected, the STR-overexpressed root cultures showed twofold higher accumulation of ajmalicine than the control. It was important to discover that overexpression of the single DXR or MECS gene from the MEP pathway also remarkably enhanced ajmalicine biosynthesis in transgenic hairy root cultures, and this suggested that engineering the MEP pathway by overexpression of DXR or MECS promoted the metabolic flux into ajmalicine biosynthesis. The transgenic hairy root cultures with co-overexpression of DXR and STR or MECS and STR had higher levels of ajmalicine than those with overexpression of a single gene alone such as DXR, MECS, and STR. It could be concluded that transgenic hairy root cultures harboring both DXR/MECS and STR possessed an increased flux in the terpenoid indole alkaloid biosynthetic pathway that enhanced ajmalicine yield, which was more efficient than cultures harboring only one of the three genes.